Effect of ionic products of dicalcium silicate coating on osteoblast differentiation and collagen production via TGF-β1 pathway.
In this work, the medium containing ionic products of dicalcium silicates (Ca(2)SiO(4)) for culturing MG63 cells was prepared by immersing a titanium alloy plate with the plasma sprayed Ca(2)SiO(4) coatings in DMEM solution. The effect of the ionic products on cellular differentiation, collagen production, and local growth factors (prostaglandin E(2) [PGE(2)] and transforming growth factor-β [TGF-β1]) of osteoblast-like MG63 cells were investigated. The normal DMEM was also used to culture MG63 cells as the control group. Differentiation of cell was evaluated by detecting alkaline phosphatase (ALP) activity and osteocalcin (OC) synthesis as well as their gene expression. Collagen production was analyzed by Sircol assay. The levels of PGE(2) and TGF-β1 in culture medium were measured using enzyme-linked immunosorbent assay (ELISA). The gene expressions of TGF-β receptors (TGF-β RI and TGF-β RII) were also measured by real-time PCR technology. MG63 cells cultured in DMEM containing ionic products of Ca(2)SiO(4) coating showed enhanced differentiation and increased collagen production. The results obtained from ELISA showed that the levels of PGE(2) and TGF-β1 in experimental group were higher than that in control. The gene expression of TGF-β receptors was upregulated, indicating that more TGF-β1 bonded to their receptors which produce more effects on the osteoblastic activity, leading to enhanced differentiation and synthetic activity of osteoblast. It is concluded that ionic products of Ca(2)SiO(4) coating may enhance cellular differentiation and collagen production by influencing TGF-β1 pathway.